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Abstract
Introduction: Gastrointestinal stromal tumors (GISTs) usually present as an exophytic mass localized in stomach. Years ago, conven-
tional surgery was the only option. Laparoscopic and robotic procedures have risen to prominence in recent decades as technology and 
surgical techniques have advanced.

Aim: The aim of this study was to evaluate the safety and feasibility of robotic surgery of GIST. 

Materials and methods: All patients who underwent robotic surgery for a GIST in the University Hospital Kaspela-Plovdiv between 
November 2021 and April 2022 were included. Post-operative course and short oncological outcomes were analyzed.

Results: Four patients with gastric GIST, median size 50 mm [40–70 mm], underwent robotic surgery. Conversion to open surgery not 
occurred. We have two cases with localization in corpus, one in antrum and one in the fundus. We have registered one complications- 
anastomotic leakage after proximal resection treated conservatively. In others, the post-operative period was uneventful. The average 
hospital stay was 8.2 (4-11) days. The median operating time was 255 min (220–320 min).

Conclusions: On basis of this initial results, we can conclude that robotic gastrointestinal tumors surgery is safe, feasible, and oncologi-
cal sustained. Of course, one of the weakest sides of this surgery is prolonged operative time and increased expenses.
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INTRODUCTION

Gastrointestinal stromal tumors (GIST) are the most com-
mon mesenchymal tumors of the gastrointestinal tract 

(20/1000000). They occur mainly in the stomach (50-60% 
of cases), followed by the small intestine(20-30%), rectum 
(about 10%), and are usually asymptomatic. They are often 
discovered after prophylactic imaging or endoscopic exam-
inations, or during surgery on another occasion. In symp-
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tomatic cases, they commonly present with bleeding from 
the gastrointestinal tract, abdominal discomfort, pain, or 
signs for intestinal obstruction.[1]

The mainstay of treatment is radical surgical resection 
with clean resection margins and avoidance of disease 
dissemination, especially for tumors ≥2 cm.[2,3] This con-
dition can be fulfilled using different surgical techniques 
and extent of surgery–local excision, wedge resection for 
small masses, proximal and distal resections, and even total 
gastrectomies, depending on the size and location of the 
formation.

In the early development of minimally invasive surgery, 
the limiting factors for its application in these tumors in-
clude limitations caused by their size, and the risk of in-
jury with subsequent peritoneal dissemination. The first 
consensus decision[4] by the 2004 Consensus Conference 
limited the laparoscopic approach for tumors >2   cm in 
size (National Comprehensive Cancer Network – NCCN). 
With time and further development of surgical techniques, 
the contraindications caused by the size of the tumor dis-
appeared, while retaining the recommendations based on 
oncological principles.(ESMO Gastrointestinal stromal 
tumors: ESMO EURACAN GENTURIS Clinical Practice 
Guidelines for diagnosis, treatment and follow-up).[5]

In the last decade, robotic surgery began to occupy a 
significant portion of surgical interventions in abdominal 
surgery, thanks to the advantages it has over open and lapa-
roscopic techniques, offering equivalent oncological results 
in the treatment of malignant neoplasms.[6,7] 

AIM

The aim of this study was to evaluate the safety and feasi-
bility of robotic surgery of gastro intestinal stromal tumors. 

MATERIAL AND METHODS

From November 2021 to April 2022, four patients with 
proven gastric GIST passed through the Department of 
Surgery at University Hospital Kaspela, Plovdiv, Bulgaria. 
All of them were confirmed preoperatively using immu-
nohistochemical examination of biopsy material taken by 
esophagogastroduodenoscopy, staged by computed tomog-
raphy and surgically treated using the da Vinci robotic sys-
tem (Intuitive Surgical, Inc., Sunnyvale, CA). The definitive 
staging and postoperative diagnosis confirmation of GIST 
was once again performed using the immunohistochemical 
examination of CD117 (KIT) positive cells.

The position of the patients on the operating table was 
supine, with arms tucked by the side of the body. A Veress 
needle was inserted through a small supraumbilical inci-
sion and an initial CO2 insufflation was performed, at a 
pressure of 12 mmHg. Next, the first robotic 8 mm trocar 
was inserted through the incision. The remaining three ro-
botic trocars were placed under direct vision, in line with 

the first, two to the right of the umbilicus and one to the 
left, at a distance of about 7-8 cm from each other. An in-
fraumbilical assistant port, near the lateral edge of the rec-
tus abdominis muscle on the left, was additionally placed, 
representing the air seal cannula. After positioning all of 
the trocars, the patient was placed in the reverse Trende-
lenburg position. 

A laparoscopic exploration of the peritoneal cavity to 
rule out the presence of peritoneal or liver metastases was 
then performed. This was followed by the docking of the 
robotic system and beginning of surgery (Fig. 1).

RESULTS

The characteristics of the patients are presented in Table 
1. The compared indicators include tumor location, tumor 
growth type and size, Fletcher’s score, postsurgical morbid-
ity and length of hospital stay.

These initial results include four patients – three wom-
en and one man, diagnosed with GIST and undergoing 
robotic gastric resection of varying extents. The average 
age of the patients was 64.3 years (53-72 years). In three of 
the cases, the disease was asymptomatic, and was detected 
during routine GIT examinations, and in the fourth, com-
plaints of abdominal discomfort and dyspepsia were pre-
sented. In all patients, an intraoperative ultrasound was 
performed, with biopsy of the tumor formations, proving 
the latter preoperatively by immunohistochemical exam-
ination. The lesions were located in the region of the cor-
pus, along the anterior wall in two patients, in the antrum 
in one, and in the cardia, in the area near the esophago-
gastric junction in one patient. All of the tumors had an 
endophytic growth and its average size was 5 cm (4-7 cm). 
According to their extent the surgical procedures included 
two distal resections, in cases with location in the corpus, 

Figure 1. Docking of the robotic system.
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one proximal resection, due to GIST in the cardia, and one 
antrumectomy. No conversion was required in any of the 
cases. We did not register intraoperative complications, 
tumor rupture or dissemination. The average blood loss in 
this initial group of patients was about 70 ml (80-120 ml), 
and for this reason the patients did not need hemotrans-
fusions in the postoperative period. Histopathological ex-
amination according to the Fletcher criteria classified one 
of the tumors as low risk and the other three as intermedi-
ate. The average operative time in all of the cases was 255 
minutes (220-320 minutes).

As a complication, we observed a low-flow fistula in the 
patient with the proximal resection, which closed sponta-
neously and was classified as grade I according to the Cla-
vien-Dondo classification. The average hospital stay in our 
group was 8.2 days (4-11 days). The follow-up period of 
the patients was 9.75 months (8-11 months), and no recur-
rence was recorded during this short interval.

DISCUSSION

The most common location of gastrointestinal stromal tu-
mors is the stomach. They are characterized by exo- and 
endophytic growth patterns, and their biological behavior 
and tendency to metastasize varies.[8] Lymph node involve-
ment by metastatic disease is very rare, and for this reason 
lymph node dissection is not recommended. Recurrences 
are usually due to translocation of cells at the contact of 
the tumor formation with adjacent abdominal structures, 
most often the peritoneum, and in a very small percentage 
of cases due to unclean resection margins. The pseudocap-
sule covering tumors growing towards the peritoneal cavity 
protects them from dissemination, but it is thin and easily 
ruptures spontaneously in case of rapid growth, trauma or 
rough handling intraoperatively.[9-13] 

A resection margin of 1-2 cm in healthy tissue is con-
sidered oncological safety, with low local recurrence rate. 
Therefore, with an appropriate location, wedge resection is 
the method of choice for most of the GISTs. However, the 
possibility of different gastric resections and even gastrec-
tomies for certain tumor sizes and locations remains.[14] A 
series of studies and meta-analyses have proven the safety 
of minimally invasive surgery in the treatment of these tu-
mors. The main limiting factor was tumor size above 2 cm, 

considering the risk of tumor rupture during the surgery, 
with its subsequent dissemination, resulting in recurrence 
and deterioration of survival.[15]

Liao et al. found out that laparoscopic surgery (LS) for 
intestinal GISTs led to oncological outcomes that were 
comparable to those of laparotomy after a long-term fol-
low-up and that LS was associated with favorable periop-
erative outcomes and a shorter hospital stay compared 
to laparotomy. With strict oncological precautions and  
protection, laparoscopic treatment may be a safe and  
effective procedure for small- and medium-sized intestinal 
GISTs.[16]

Recently, minimally invasive surgery is increasingly be-
ing utilized for resection of gastric and small bowel GIST, 
with improved postoperative outcomes, where overall sur-
vival after minimally invasive or open surgery was compa-
rable, even in challenging scenarios of neoadjuvant treat-
ment or large tumors (≥10 cm).[17]

Gevorkian et al. consider that the utilization of robot-
ic-assisted resections of GI cancers is rapidly increasing 
with more frequent use in younger and healthier patients, 
where with the utilization of robotic-assisted resections, 
perioperative outcomes and oncologic safety have not been 
compromised.[18]

In our initial group, the average size of the tumors was 5 
cm, and we recorded no cases of injury and dissemination, 
due to the experience of the surgical team in laparoscop-
ic surgery and correct instrument selection. These results 
coincide with modern minimally invasive and robotic ap-
proaches in the treatment of GIST, relying on the safety and 
reliability of surgical techniques, proven by a number of 
multicenter studies.[19-21] In our patients, the main factors 
were location and the determination of macroscopically 
clean resection margins.

CONCLUSIONS

Based on the short-term results of our first few cases with 
gastrointestinal stromal tumors operated robotically, we 
can conclude that this type of surgery is safe and oncolog-
ically equivalent to conventional procedures. The benefits 
of robotic over laparoscopic surgery are well-known, but 
there are also disadvantages related mainly to the extended 
operative time and increased cost of the procedure..

Table 1. Patients characteristics

Patient Sex Age Symptoms Location Tumor growth Tumor size
(cm) Fletcher’s score

1 M 63 Asymptomatic Cardia Endophytic 7 Intermediate risk

2 F 53 Asymptomatic Corpus Endophytic 4 Intermediate risk

3 F 69 Asymptomatic Corpus Endophytic 4 Low risk

4 F 72 Abdominal discomfort and 
dyspepsia

Antrum Endophytic 5 Low risk
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Резюме
Введение: Гастроинтестинальные стромальные опухоли (ГИСО) обычно представляют собой экзофитную массу, локализо-
ванную в желудке. Несколько лет назад традиционная хирургия была единственным вариантом. Лапароскопические и робо-
тизированные процедуры приобрели известность в последние десятилетия по мере развития технологий и хирургических 
методов.

Цель: Целью данного исследования было оценить безопасность и осуществимость роботизированной хирургии ГИСО.

Материалы и методы: Были включены все пациенты, перенёсшие роботизированную операцию по поводу ГИСО в Уни-
верситетской клинике Каспела – Пловдив в период с ноября 2021 г. по апрель 2022 г. Проанализированы послеоперационное 
течение и ближайшие онкологические исходы.

Результаты: Четырём пациентам с ГИСО желудка со средним размером 50 мм [40–70 мм] была проведена роботизированная 
хирургия. Конверсии на открытую операцию не произошло. У нас есть два случая с локализацией в теле, один в антральном 
отделе и один в глазном дне. Нами зарегистрировано одно осложнение – несостоятельность анастомоза после проксимальной 
резекции, леченной консервативно. У остальных послеоперационный период протекал гладко. Средняя продолжительность 
пребывания в стационаре составила 8.2 (4-11) дней. Среднее время операции составило 255 мин (220–320 мин).

Заключение: На основании этих первоначальных результатов мы можем сделать вывод, что роботизированная хирургия 
опухолей желудочно-кишечного тракта безопасна, осуществима и онкологически устойчива. Конечно, одной из самых слабых 
сторон этой операции является удлинение времени операции и увеличение затрат.
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